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SPECIFICATION 
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TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, FRITZ LAUPER of Hauptstrasse 31 3B, CH-3266 
20 Wiler bei Seedorf, Switzerland, a Swiss citizen, have invented certain new and 
useful improvements in METHOD AND DEVICE FOR THE MOVEMENT 
CONTROL OF A TEEMING LADLE WITH A LOW TEEMING HEIGHT IN A 
TEEMING INSTALLATION of which the following is a specification: 
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BACKGROUND OF THE INVENTION 

The present invention relates to a method ief the movenrient coRtFef of a 
teeming ladle acaeQcd4e§==te=*e=preaF^ to a teeming 

15 machine for carrying out the method, acGOfdir^ to the p re amb le e f p atefrt-ctafm- 
>4< 



Existing automatic foundry installations for the repeated controlled filling 
of liquid metals from a tiltable ladle into^moulds sup pl i ed oftor one anothop 
20 function in the following manner: the molten mass during the teeming runs via 
a spout stone with-a-radius R out of the ladle, wherein the tilting axis of the ladle 
runs at least approximately through the centre of this radius, the so-called 
theoretical point of rotation of the spout 4 n a mann e^-such that independently of 

A 

the tilting angle of the ladle approximately equal geometric and thus flow design 
25 relationships are to be achieved. The tilting is effected via a controlled drive 
which via mechanical connection members engages the ladle. 

With such installations one achieves an excellent^nning of the t^ermig^ 
procedure when teeming durin^^e teeming and wrttvjhe completion^ef#if». 
30 However such installations tia\^ the disadvantage for teeming iftwttlja relatively 
low teeming height the teeming funnel must lie m th e r e g ioQ of the edge of the 

A 

Attorney Docket 990372 C ^ 



mould box. With teeming funnels+^h^ further inside and whilst maintaining the 
required defined safety distance of the ladle body with respect to the mould box, 
^^^^ «3uco d H^y the segment shape of the teeming ladle, tfro-^tooming h o igbt 
^ncrcQse§. 

^ Since teeming funnels-l^feg^far inside the mould box mny hfnrrttifftnmntlyi 

A^-, reached, the funnel must be pulled to the edge which with existing models leads 
jA, to ©^(penstve-ehafigesrWith moulding boxes with weighting iron, ^ottea the 
weighting iron must^e modified which again leads to additional cost. However 
10 since on the models or weighting irons, changes may not always be carried out, 
on account of the high teeming height one may only teem with an extended 
_ teeming spout. Such a teeming spout is however not suitable for the automatic 

:0 teeming and with manual teeming can be handled only with difficulty. 

rap; 

ji; 15 From EP Patent 592 365 there is known a teeming method in which the 

W p^x:^ teeming ladle, after the first tee m i ng oced u r e whilst maintaining a certain 

J" ^ safety ^^istarrTTTce of the teeming ladle with-respect-to-the teeming box, wrth-ttie' 

;!T ^ J:ielp-of-a st at i onary ti l t i ng axio may b o d is pla ced-further towards- th o m i dd le of th e 

ry teeming toouW. With this method the stationary tilting axis with the lift drive is 

"si 

20 attached at the front on the teeming spout and since the tilting bearing required 
on the tilting axis must likewise be located at a safety distance over the teeming 
box or the weighting iron, this leads by way of design likewise to a large teeming 
height. A large teeming height however causes considerable disadvantages; 
since more kinetic energy must be destroyed a deeper teeming funnel becomes 

25 necessary so that the top box may not be optimally exploited. Furthermore more 
circulation material is requked, there is more splatter iron, a more^rratic teeming 
^ ^ with more turbulence inihe* funnel, more sand rinsings amd^fnore sand and 

gas enclosures are to be expected. With mould boxes with weighting iron the 
teeming height is increased further since the tilting bearing must lie above the 

30 weighting iron. 
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In U.S. Patent 4,112,998 there is described a method of controlling the 
movement of a teeming ladle about a fulcrum of a spout in which the teeming 
ladle during casting is pivoted about an axis of rotation W. Prior to casting the 
teeming ladle is lowered in a vertical direction to the casting level. 

A further method has become known from German Patent 3,532,763 in 
which during casting a teeming ladle is pivoted about an axis of rotation and is 
moved towards the mould. These movements serve to determine the position 
and control the casting jet. 

BRIEF SUMMARY OF THE INVENTION 



'O A- It is thus tbe'object of the invention to avoid all nrientipned disadvantages 

/V srici to fifo v ided a method and a teeming machine for the movement control. of 

A: ; = 15 ^a teeming ladle, with which-OB©.may always teem with a lower teeming height 

W ^ even when the teeming funnels are arranged at any location in the mould box, 
and with which the theoretical point of rotation of the spout is stably guided into 

j^j • ^ the lowest possible position. This object is «ew achieved by the method and the 

^ A — teeming machine which compr ise s the ^ char a ct e r isi ng f oatur es - of - pa to n t o l aim 1 



20 anH A A H\/nntngnniin nmhnH i mn c il_fnrnriQ nf thg> qi il^jfi rf-m^^tt^ 'if i n vefrfi' 



BRIEF DESCRIPTION OF THE DRAWINGS 

^ 25 Hereinafter ooe^embodiment exampte- of the Jr^^ is described in 

more detail by way of the schematic drawings. T horo i s sh eww: 

^ Fig. 1 a4atera1 view of the teemina machine 

^ ^ Fig. 2 a-plain view of the teeming machine shown in Fig. 1, 

^ ^ 30 Fig. 3^a view of ^^^^f^J^ '"^ the teeming position and 

^ ^ Fig. 4^a^seetehe4 detail of the teeming ladle suspension. 
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DETAILED DESCRIPTION OF THE INVENTION 



, According to Fig. 1 the teeming machine 1 on wheels 2 of a longitudinal 
f\^j^ 5 v e h icle 3 is4CTVorfiRhl^on rails 4 parallel to a teeming mould path indicated at 
5, "h or i zonta ll y i n thQ "Y udjre etioa.The longitudinal ue*=Hete 3 cafries a transverse 
^t>> vebiete 6, which by way of rail guides 7 is-di op l acoabte transverselv te-th« by 
way of a friction motor 8 iR4heX-direction. On the transverse Wfcwde 6 there is 
/V mounted a tower-like softsttuctiefi of the teeming machine and its control cabin 

Aw 

^ 10 10 with the electronic control means 11, with an intermediate arrangement of 

A pressure fluid gauge chambers 12. In the eeffsfrtietteo 9,a retaining means 13 

^ ^ for the teeming ladle 1^in the vertical direction Z ie l iftably and l owerab l y ^ 

'■O 4- ^awaftged. The retaining means 13 is suspended on a chain 15 which is 

F displaced via chain wheels 17 driven by a lift motor 16. In the retaining means 

1^ 15 13 there is mounted a tilt shaft 18 which is rotatable about an axis A and which 

U i 

y is driven by a tilt motor 19. The tilt shaft 18 pivots a protruding suspension plate 

20 in which the teeming ladle 14 is suspendably fastened. 

A- -©Reoperation of the teeming machine the longitudinal veh i c l o^ -with the 

^ 20 teeming ladle 14 filled with moulten metal mass is^tf ovorood go far in the Y- 
" direction until the teeming spout 21 at the height of the teeming funnel 22 is 

A opposite the teeming mould 24 loaded with the weighting iron and which is to be 

cast, which is effected by the electronic control means 1 1 . The electronic control 
means 11 is provisionally programmed corresponding to the dimensions of the 
25 teeming moulds to be cast. According to the programm which is to be called up 
the friction motor 8, the lift motor 16 and the tilt motor 19 are controlled in a 
manner such that the theoretical point of rotation of the 

spout D with the radius R of the spout stone 25 moves on the curve K1 from 
above to below which always corresponds to the lowest possible teeming height 
30 whilst observing a safety distance. For this the engagement point K of the tilting 
moment transmitted by the tilt shaft 18 via the suspension plate 20 onto the 
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teeming ladle 14 must move on the curve K2 correspondingly from bottom to top, 
which is effected by the suitable control of the mentioned motors. 

By way of the pressure fluid gauge chambers 12 functioning as weighing 
^ 5 cells the teeming procedure may be automatically stopped by the control means 
1 1 in dependence on the cast molten mass weight and may be reassumed with 
^ the subsequent teeming mould. With this the electronic control means is 
- ^ programmed such that the lifting and lowering of the teeming spout is carried out 
in the fast mode during the teeming pause which is to be kept as small as 
10 possible. Until the curves K1 and K2 are passed through and the teeming ladle 
is thus emptied, in general several teeming moulds may be filled. With the empty 
_ teeming ladle the teeming machine must traverse to a loading and unloading 

5 station where the empty teeming ladle is replaced by one which is full, 

p A- Thereupon after traversing back the teeming procedure may be^FC QSsume d. In 



15 



order to avoid such a temporal interruption in teeming, two teeming machines 
y^r ^ may be arranged \oo^^ another so thatwith an ompty teemin^^^^d^^of^ 
^ first teeming machine the second immediately continues the teeming procedure - 

whilst the first^replaces the empty teeming ladle with^one whi ch i s fi rif. The only 
condition to this method is that the loading and unloading station can be reached 
20^ in both directions of the rails 4. 



With the protruding suspension plate 20 it is possible for the first time to 
fasten the teeming ladle only on one of its lateral surfaces and to tilt it. This is 
achieved with protruding coupling parts 26 and 27 above on the teeming ladle^ , 
^ 25 wherein the-p€Mt^6 with a part circular recessengages into an axle^}ettfBa4 29 
and the part 27 into an opening 30 of the retaining plate 20 by which means the 
teeming ladle is suspended on the retaining plate. For the lateral stabilisation the 
^ teeming ladle 14, with a rounded^pFeiectio«.31, below rests on a protruding part 

^ 32 of the suspension plate 20. With this suspension of the teeming ladle thef©. 

^ 30 -results* numerous advantages, thus the teeming machine may be designed 

smaller, the accessibility between the teeming ladle and teeming mould is 
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improved, only a vertical drive in the Z-direction and a tilting drive about the axis 
A is necessary, a rotational drive for exchanging the ladle is made possible, by 
which means this exchange is greatly accelerated and ladles of varying size may 
be applied. 

5 

The spout 21 of the teeming ladle 14 is equipped with an exchangeable 
spout stone 25. In this manner the stone may be kept smaller and more 
A tf^^ economical, w»ttUb©4a^le-e xchan gQ- it may be simply and quickly exchanged 
^ A- and ^^"^^P"^^^^^ ^^^^^^^^^^^ exact ap p li cat i oB ^of the spout stone is 

A 10 effected by a- mount i ng at t ach ed in the snout so that the radius of the spout 
Stone on teeming moves exactly about the theoretical point of rotation of the 
_ spout D, by which means teeming flow fluctuations during .the complete tilting 

i5 procedure are avoided. , 

!^ /r 15 For holding back the slag, for breaking the waves and foj;^ dootroy i i 4 g . the 

y kinetic energy arising in the ladle by way of the tilting in the vicinity of the spout 

21 there is applied a specially formed slag brick 33. 



With the described toomin ei machine practically .each and every teeming 
^ 20 object may be teemed if KicpQndcntjy of the occompany i B§ mould box h ei ght ; 
/V since with a model change the eteetrtmieaJ control means mus t^ be 
^ co rr es pon d i n gl y newly programme d. s o th atthe curves K1 and K2 aFe-matchei 
to the new model. 



25 
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CLAIMS^ 

1 . A method for the movement control of a teeming ladle about a theoretical 
point of rotation of the spout with at least one teeming machine traversable in a 
Y direction parallel to a teeming mould path, wherein the teemip^adle during 
the whole teeming procedure is moved relative horizontallv/in an X-direction 
normal to the teeming mould path and vertically to the^X direction in a Z- 
direction and is pivoted about a rotational axis A. 



10 2. A method according to claim 1 , wherein an^electronic control means of the 
teeming machine is programmed with the movements in the X and Z direction 
and with the pivoting about the rotational axis A and is called up for control of 
means effecting the movements and the.pivoting on teeming. 



15 3. A method according to claim for 2, wherein two teeming machines are 
i=y arranged next to or^ie another, wherein the second teeming machine continues 

\ / 

^ the teeming process \^en the tfeeming ladle of the first teeming machine is 

emptied. 



20 4. A teeming machine for^carrying out the method according to one of the 
claims 1 to 3, with a longitudinal vehicle traversable on rails, wherein on a 
transverse vehicle (6) difeplaceable^ransversely to the longitudinal vehicle (3) 
there is arranged a tower-like construction (9) in which there is provided a 
vertically movable retaining means (13) with a suspension plate (20) for the 

25 teeming ladle (14), s4id suspension plate (20) being connected to a tilt shaft (18) 
rotatably mounted/in the retaining device (13). 



5. A teeming machine according to claim 4, wherein the transverse vehicle 
(3) is provided with an electronic control means (11) arranged in a control cabin 
30 (10), said control means being controllably connected to a friction motor (8) for 



displacing the 



transverse vehicle (6) on rail guides (7), to a lift motor (16) for 
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lifting and lowering the retaining means (13) by way of chains (1i 
motor (19) for driving the tilt shaft (18). 



fnd to a tilt 



6. A teeming machine according to claim 4 or^5, wherein the teeming ladle 
(14) with two coupling parts (26 and 27Kprotruding on its sides can be 
suspended in corresponding counter p'lepes (29 and 30) of the suspension plate 
(20). 

A teeming machine ^cdTord^g to one of claims 4 to 6, wherein the tower- 
10 like construction (9) and;the control cabin (10) are mounted on the transverse 
vehicle (6) with the intermediate connection of pressure fluid gauge chambers 
(12). 



8. A teemii^g machine according to one of claims 4 to 7, wherein the teeming 
15 ladle (14) i^quipped with an exchangeable spout stone (25). 

9. A teeming machine according to one of the claims 4 to 8, wherein the 
foun/9 ladle (14) in the vicinity of the spout (21) is provided with a slag brick (33). 
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5 ABSTRACT 



During a casting operation the teenning ladle is moved relatively 



10 horizontally in the X direction and vertically in the Z direction and pivoted about 
rotational axis A. Thus it becomes possible during automatic casting always to 
maintain the theoretical fulcrum of the spout about which the teeming ladle is 
pivoted while maintaining a safety margin between the teeming ladle and the 
mold at the lowest possible position. 

15 

(Without Figure) 
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